Let D be a domain in RN with nonempty boundary 3D and let u be the signed distance function from 3D, i.e. u = + dist according as we are in or outside D. We prove that, for any N > 2, u is superharmonic in RN if and only if D is convex. When N = 2, this criterion requires the superharmonicity of u in D only. 
The "if" part of Theorem 1 must be known, at least tacitly; cf. Fuchs [1, p. 11], For completeness we sketch a proof. For every support hyperplane 77 of D let uH be the signed distance function from 77 such that uH > 0 in D and uH is harmonic in R^. Then u = infHuH and it follows that u is superharmonic (in fact, u is concave) in R^, since the uH are all harmonic and u g ^(R^). The proof of the "only if" part of Theorem 1 (cf. §3) is more involved and requires two preliminary lemmas ( §2).
We note that, for example, if D is the punctured ball D = {X g R*: 0 < r = \\X\\ < 1}, then u is superharmonic in D' but not in D. With this motivation we now state (7)). Then u is not superharmonic in RN We denote the mean-value of u on S(X0, r) = { X: \\X -X0\\ = r) by M(u, X0, r). To prove Lemma 1, choose X0 g 37) and r0 > 0 so that B(X0, r0) = {X: \\X -X0\\ < /•(,} c int (7) 
